Objective: To compare the weight and height gain and the frequency of clinical complications in preterm newborns weighing less than 1,500 g, exclusively fed human milk or fortified human milk until reaching 1,800 g.
Introduction
Nutrition of very low birth weight preterm newborn is a challenge for the multiprofessional team due to special conditions such as accelerated metabolism, decrease in body reserves, higher risk of complications associated with digestive system immaturity and reduced adaptation capacity when there is water-electrolyte imbalance. 1, 2 The concern with providing nutrients to preterm infants can be explained by the need to promote rate of physical growth and development similar to those of intrauterine life at the same gestational age. 3 Due to a higher concentration of proteins, fat, calories, electrolytes and minerals, in addition to the maintenance of specific bioactive function, protection against infections, cognitive and gastrointestinal function and development of mother-infant bond, maternal milk is considered the best option to feed very low birth weight preterm infants. [4] [5] [6] In spite of the several advantages of breastfeeding, some studies demonstrated that preterm newborns fed exclusively human milk had lower growth rates than the growth rates of intrauterine life. 7 Preterm newborns weighing less than 1,500 g at birth and fed exclusively non-fortified human milk had lower growth and lower serum levels of calcium and phosphorus in comparison with newborns fed fortified human milk until their weight reached 1,800 g. 8 Therefore, several authors recommend the use of fortified human milk with the purpose of meeting nutritional needs [9] [10] [11] [12] and preventing bone demineralization in these children. 13 1. Mestre. 
Results
Forty very low birth weight preterm infants were included in the present study. Based on the selective criteria, we excluded 27 newborns as shown in Figure 1 . Groups were similar regarding birth weight, length, gender and gestational age at the beginning of the study ( Table 1 ).
The intervention group, which received fortified milk, had a weight gain of 24.4 g/day until reaching 1,800 g, compared to 21.1 g/day of the control group, (p = 0.075). There was significant difference in the mean increase in length and head circumference in the group that received fortified milk. Fluid intake of 100 mL/kg/day was reached on the 14th and 15th
day of admission on average, and full diet (160 mL/kg/day) was started on the 19th and 20th day of admission in the intervention and control groups, respectively. With regards to length of hospital stay, we found that the intervention group stayed in hospital 3 days longer than the control group until reaching 1,800 g. This is due to the lower mean weight of the intervention group at the beginning of the study. However, both variables did not show statistical difference, and these 3 days were not taken into consideration in the comparisons performed every week (7 days). For the variables: fasting, parenteral nutrition, parenteral + enteral nutrition, exclusive enteral nutrition and mechanic ventilation, the groups did not show significant difference (Table 2) .
Complications found in the control and intervention groups were, respectively: digestive intolerance, 28 and 18%; abdominal distension, 10 and 20%; hypernatremia, 5 and 0%; infection episodes, 25 and 20% (Table 3) .
Discussion
At the beginning of the study, the groups were similar, and there was not statistically significant difference between birth Several authors have demonstrated that the use of fortifiers in raw and/or processed human milk in milk banks results in higher weight and length gain in very low birth weight preterm infants, in addition to preventing metabolic bone disease. [16] [17] [18] [19] However, to date, there are no studies on weight and length gain of very low birth weight preterm infants using fortifiers exclusively in raw maternal milk. Published studies used milk formula, 3, 14 or milk from milk banks to complement the diet. 8, 20 This fact is probably due to the great difficulty of obtaining enough raw maternal milk during the whole period the preterm newborn stays in hospital.
In a systematic review, 21 13 studies on the use of fortified human milk in very low birth weight preterm infants were analyzed. The main objective of the authors was to determine the impact of milk supplementation on growth, bone metabolism and neurological development. All randomized or quasi-randomized studies predominantly published in English were included. The results showed that human milk supplementation using different types of fortifiers is associated with show that higher protein intake seemed to improve linear growth in the group that received adjustable fortification;
however, there was no significant difference. 22 Individual fortification, which consists in the analysis of the composition of maternal milk and its supplementation using the necessary amount of nutrients with the purpose of making the diet meet the needs of the very low birth weight preterm infant, is suggested in another study. 23 According to these authors, individual fortification makes it possible to establish a more accurate amount of calories and proteins, also reducing the risk of hyperosmolality. Using such principles in the nutrition of 10 very low birth weight preterm infants, the authors demonstrated the same weight gain we found in the present study (21 g/day).
With regard to clinical complications, there was no significant difference between the groups. Some authors highlighted the higher risk of necrotizing enterocolitis in newborns who are fed fortified milk due to the increase in osmolality. 24 Because of its osmotic concentration, the persistent amylase activity in human milk, even after pasteurization, significantly increases osmolality of fortified maternal milk. Clinical experience shows that this increase in osmolality can be a risk factor for necrotizing enterocolitis in extreme preterm infants. 25 In spite of that, it has been demonstrated that the risk of enterocolitis in newborns fed fortified human milk remains lower than the risk for those that receive formula. 26 The effect of osmolality in pure and fortified human milk gradually stored for 10 minutes, 1 hour, 2 hours and up to 24 hours was analyzed. 24 The authors found that there is gradual increase in osmolality of stored maternal milk, and when milk is offered to newborns immediately after the addition of fortifier, which was the method used in the present study, such effects can be reduced. 27 In the present study, we did not diagnose necrotizing enterocolitis after randomization.
Based on the results of this study, we concluded that the supplementation with fortifier at a concentration of 5%, after fluid intake reaches 100 mL/kg/day, can result in a significant increase in growth. This is the first study conducted in Brazil using exclusively maternal raw milk in 100% of the diet offered, and it may prompt further studies in other centers.
There is great difficulty in keeping mothers in a hospital setting, with maternal milk available for manual expression during the whole period of hospital stay, and this was only possible in the present study because mothers were offered accommodations during the whole period of study, in addition to nutritional and psychological follow-up provided by the multiprofessional and interdisciplinary team. 
